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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

IN RE APPLICATION OF: Yoshinori TANAKA, et al. GAU: 
SERIAL NO:New Application EXAMINER: 
FILED: Herewith 

FOR: METHOD OF MANUFACTURING SEMICONDUCTOR DEVICE CAPABLE OF SUPPRESSING 

IMPURITY CONCENTRATION REDUCTION IN DOPED CHANNEL REGION ARISING FROM 
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REQUEST FOR PRIORITY 



COMMISSIONER FOR PATENTS 
ALEXANDRIA, VIRGINIA 22313 



SIR: 

□ Full benefit of the filing date of U.S. Application Serial Number , filed , is claimed pursuant to the 
provisions of 35 U.S.C. §120. 

□ Full benefit of the filing date(s) of U.S. Provisional Application(s) is claimed pursuant to the provisions of 35 U.S.C. 
§1 19(e): Application No. Date Filed 

■ Applicants claim any right to priority from any earlier filed applications to which they may be entitled pursuant to 
the provisions of 35 U.S.C. §119, as noted below. 

In the matter of the above-identified application for patent, notice is hereby given that the applicants claim as priority: 

COUNTRY APPLICATION NUMBER MONTH/DAY/YEAR 

Japan 2003-143438 May 21, 2003 

Certified copies of the corresponding Convention Application(s) 
H are submitted herewith 

□ will be submitted prior to payment of the Final Fee 

□ were filed in prior application Serial No. filed 

□ were submitted to the International Bureau in PCT Application Number 

Receipt of the certified copies by the International Bureau in a timely manner under PCT Rule 17. 1(a) has been 
acknowledged as evidenced by the attached PCT/IB/304. 

□ (A) Application Serial No.(s) were filed in prior application Serial No. filed ; and 

□ (B) Application Serial No.(s) 

□ are submitted herewith 

□ will be submitted prior to payment of the Final Fee 
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Marvin J. Spivak 

Customer Number Registration No. 24,9 1 3 

22850 C. Irvin McClelland 

l et ^l 4 , 1 .™ Registration Number 2 1 , 1 24 
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mmm 

m&m i ] ( a > ^mnm 1 ^f^ic^o t r DjRicjRtf &m i -is 3 gp 
^s:tu t&sem 1 nmzmwite^ffimm 2 ^^{cwi- s missis 2 m^<o^mnfi 

©^l©7X?Hi:, l9IB«l*l«!lJC»oTi<Z»Btc3RA<-S|g4~«6aJ^«:^ 
U @tffH^2^|tgiCKf-SMIB^5S|S^(7)-d-S^, Srf|BH2^fHl{cS5'r^SfffBII 
4&t>l£6gp#<Z)#TmJ:y : k/h£V^ B&H3qK<Z>3S 2 ©T* gfffB^ 
l&tf»4fi&£\ tfffS^2S^5SP^\ MtJftCitfia»3&tJf^6aiS^©-?-4x-e 
4l#, SV>{CHKLoo@&fB^2^[pJicmoTM^J:e)lC, ¥##*«<Z>X®± 

(b) ffimmi]kTf$£2<D^X?ttZniv*yy^X9 £LTm^TmU*m 
fomm £ x y ^ y *f-t £ 3 £ IC J: y , 1 ~Sg 3 T#<Z> t&SB¥3*#S 
«{Cj:oT-en^tlM^$n^^l~^3{i®^, i&SBSl4~Sl6«P#©T#<B 

ttf £ o t ti -e n** 3 *i a m 4 ~ns 6 t & * -r § en gp & , 

(c) Sf^gB^lS:t^^2©v^^MA ,: B^^fB±S±^c^$4lTv^^^®T% tu 

fBll2^iRi(©^«)±^'^e)^M^S:-r^>?iA-rsr t.\z& y, iutBfsi~f£6 

«. <H!fffi©e)*>©SulBS2^^5ffl!l®ft©*{C, »liia<0»l®f-v^K- 
^ . £ -e 4i"?4x^rt-r 5 X3§ £ > 

(d) f&iaxg ( c) J:y S4x, «SfgHIHSPW«:^«LT3R^«»fi 

•Rfe^tsiiicj: y, iffiaxg (a) x°mmm i&xt%i 2 tf wm- 
mzftfcBftamu^mftmtiiz. *n?nm 1 Mm 2 <om^m^.mmn it 

(f) t&SBXfl (c) J:y%»«JC*ffS4i, tir83a5l&tfa5 2(&v;**#&Bfc 
5s zn^l £1 , 
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(g) mmjim (f) zv^mzmnzn. mmmijkr$m2(Dm*mmm® 

(h) BfffHX^ (g) JC^oTf#e>tl^«ig±{C, li^lr^tSIgi:, 

(i) mmmmmz^*--yy-tz>z. £tcj:u> fuiBJ£2#ipncmoTS££ 

fS^f- f&IHXS (a) T'MSBUS 2 &tfSH 5 B&Wj&mtS nfc&Bft 

(j) ffffBXa (a) TffffBlgl&t>*^4SP^^^$4xfe#^©MfaXtB 
flic, BffIB^l^«Mi:«M^^m2#«M©^l©V-^ • KW>«c&^ 

(k) IfflBX^ (a) T«rrfB^3^t>*^6g|J^^^$tlfe#aP^©t&fBXM 

P^fc tfffBH2#«§i!(7)^2©y-^ • Ki/-f ymmzzft^nm&.-t&Jimt. 

11(c) {CJ3^StfjfB^M%^A*^^ltrfBM©^^f^^^^^S$: 
a , ifflBm 1 2 © V* * £ T fcJtH L £ £ IC, 

tan" 1 (W2/T) <a^tan _1 (Wl/T) 

[3S*3^3] (a) ¥®mmi^f«I{C^oTr©)IitC^*^^l-^3S|J 
9SP#£;frt-3l&3(Z>v;**Mi:£, gyfB^3, f 4, Wf9^^, SWC 

23:^J ^ ^5gp^«^flB^2^IpI^c?&oTafe^v^J:e>^c, ¥^<fr««<z)£M_bfc7£ 

(b) BfjfB^l-^ScDvx^^^x^^^^v^^^LTfflVNTfufB^^ 
S« £ x ^ y {ft Z> Z H K £ »J , iffgBfl l ~% 3 gp#©T#tf>fufB¥##Mt 
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(c) ftjf3^l~m3(Z)v^^^^luf2^M±C^$tiT^S^T, lalH 
Wft<D o t>OiufHH 2 OTP'?©*, ftffHm4 ^t>*^ 5 mm<D o fulfill 5 « 

(d) mmum co ^u^fcju^tu MtBiHisiJP«g$:^LT^^iii?ie 

mWkZfe&^r & iilCJ: y, HafBX^ ( a ) . T'tfFgBSII 1 ~|g 3 <Z> 
£;ft£as#<DfHB¥^tt»S£. 1 ~l3©iMMi:lTlS 

(e) BfffB^l~m3(Dm^^Ml^fCi3^StfrfB±®P«iItC, MfBfl 1 

(f) tygaxs (c) ^u^^cn^n, mmmi~m3<D'?x?Mzm3k 

(g) tuisxs (f) ^v^mzmnzti. mmi-msnm+mmmft 

(h) frjfBXg (g) iCJ:oT#^4x^^±C, #Sjg£7£j&-t£X;g£, 

(i) tfffB#«^$:A^-n>^i-^-i:iCj;y, ftffBfg 2 #ftfC?&o Tjt££ 
h*H£> i&fBXg (a) T'tufBfl2, H5, &t>*fg 8 8P##^J&3 4x 

(j) i&gfiX^ (a) TSfffBmi, RX$m7BfttfMf&Ztlfr&3ft<D 

m®z*n?frmf%? sunt. 

(k) ftfffiX@ (a) TBtfIB^3, 14, &tf3g 9 tlfc&%M}<D 
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m&m 4 ] ttfiBm 3 b& t mwm 4 m# t <d mmMm tarn 4 ^ m 

11(c) »cfeWS|&lB^*fi*©aA^l^4:l&Sa^®©&»^i^i:^^lS& 
tan" 1 (W2/T) <a^tan _1 (Wl/T) 

[»#£5] (1) Uffili (i) - (k) «fc»;*^{CHff$tl, AlSftfi 

(m) ttflBffimMiAtc. i&gBSg2<z>v-* • km >««tciR^«3>* 

(o) |JfiH««tt^9yK:3(l*«-5dp^A$/^T»««S:^"tSX3gi:, 
(p) l&SB*-Y^2/*TM«±K:^^^S/*««#|||S:^fiJt^«XSi:, 
( q ) SafB 4r -V /\° 2/ * S£*#g|_h fC ^ S/ # ±3P«*i ft ^«t5 XI £ 

ft s m&m 1 -4 <D^-m^—Dizmm(D^mi^mm(Dmm^m a 

[»#«6] irffa^m^y^ comics Bfria^2#«M®^M#*^*a 

(r) ft/fax^ (m) £ (n) OlRUdgfTStu tufan > # * h ft 
®LTiufBX®ftlc*M$&fft#A'*- Si £fcj; y, t5SB^2*«§5[<Z)^M^#A 
««ft^*"r«XSftS&»c|||iL«, »#*5tc»*©¥*#8«©83ft#85. 

BtflBX® (b) (Cj3V>Ttt, fufaH 1 ~f 4 ffi?X^^x>yf>m^ £ 
(s) f&fBXS (d) J: y ^BUlCUff 3*U BUfBlll^^ll4C0V^^M^Brf 

8BM±tc^3tiTV^^JB-e, fffta^l #ft(A^&±;£fr£*M^ft-f 

&A-T s z: t ic j: y „ tsnan 2 AI« ft striae 3 $1® f^j 

•tsx^ft$e>tc^^s, »#^5Xtt6jcgB«©^«:$ifi©s85t^ 0 
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iax@ (s) iz^^^mm^m(D^A^^tmni±m(Dmm^^£M'rnm 

tan" 1 (V/U) ^0 ^ t an -1 (V/T) 

SCO, fflf#^7tcia«©^#^*©i35i*«S. 
[»#£9] (t) f&gBXe (b) J:»J%«, futax^ (d) <fc *j fctfrtc 

(u) s&taxg (t) j:y=b«r»c|gffsn, frmaMji2iii!iM£^oT^*?M 

Bugaxg (t) Cfev>TffflB^M%^BtrfaM3aillMWiC ; fe;^A$ti^3^C 

(v) gfftax^ (t) &v zmzmfitsn, mmmzmmmv^nmzmzm 
mmmmizmA-tzztizk y, t&safi 2 <&^-* h^srfr^m-rx 

affia^^y ■te)iTi"(a>mfrmizmwLZftr\<^z>&mo* : ev -tz;w±, - 

3] ffriBXg (e) 14, gf/iax^ (g) J:y=b«JC||ffStiS 
[»#«u] (a) 4 & *#!6«©^iBJ:KHft»JKS:^fiJt'r«XSi:, 
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(b) mtmmm±izmmm^m^-t^>jimt. 

[0 0 0 1 ] 
[0 0 0 2] 

^ISS^ilBWJCSR^ItlfilWiSrffll^Wtc^-rsxSi:, (b) i/'Jn>i 

M«, MfxMlt&MtSIiii, (c) JMfflMfcSslCfcoT, ^ 
, (d) MMMWH^tc^*- hm^&^-TSXjgh, (e) i/'j3>i«© 

ai©y-^iR«atjpKi/-f ymmzmm-tzjimt* (f) 

^y*:, «si©Jira«»KrtK:^fiJtrexSfc, (h) &l <7)=i>#* h^^^* 
lcg^34ifcfcfy bmZMf&-t Slli:, (i) 3g2©MMMI££iiaimc7£ 

^niit, (j) v-xMmzmmtsntc&zoziy*? hzf^y*. mi 
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mz. &3<Dmmmmm\*iiz : &f8.-t2>j:m£. (m) *vrt*/$T®mM±iz*c 
vAi/xmmftmzBm^&m&t. (n) *v^z/*mmfom±iz*vA*s* 

[0 0 0 3] 

[o o o 4 ] 

0- 6 5 1 5 3#<^?g 

- 2 3 7 8 2 9#<£# 

8-250583 
[0 0 0 5] 
[^BA^^L J: "9 ttSU] 

T* & »j , ^ * * ;u K - 7M®(Dmtf-feW. J: U ^ < & £ £ * ^ u -fe ;i/ h 9 > s> x 

[0 0 0 6] 
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[0 0 0 7] 
[0 0 0 8] 

V 

[0 0 0 9] 

#*M!tt*»*» s isns & ■& & «> jcj&s *i & % © t? & y , u 

[0 0 10] 
[g|ljS£jS¥&i-£ £#>.©#©] 

T;i<z>JiBlciB#53^~3£3g|S;#£;£u jg l #faJcSif£fc¥®msi 2 ^r&Jicgs 

6SP^<Z)#^J:»;=fc/h3^, «|H^©S2©7^^«i:«:, ail J&tftMgp 

o^2^lPllC«>oT^J:e>lC > 4 s »#H«©^ffi±JC^ , rax®4:, (b) 

^■TSZl^tCj: y, ^l~H3gp^©T^r<7)^^«{Cj:oT^4x-rtlM^$ 
ti*» 1 ~3S3W®£:> a54~^6g|S^©T*©4 £ ##IS«tcj:oT-e4x-€ f *i« 
^$tlS^4~H6{RI®i: : &^i-5(HIgtS$:, iffil^tC^^SXjgfc, (c) ^ 
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) &ijkT$&2<nm*fem%mmz&vz>^mmz. iiiis®^2©ft* 

^/K-^fllflcSr^ti-rti^fiJt^SXSi:, (f) X;g (c) «fc U %t£tcHff3*i 
, 3|i;&t>*!i5 2©^X*M£l&£-rSXg£:, (g) X3S (f ) J:»J%»«tC||fT 
$n, igi&£m2©ii^j£M^ftK:£tt5X^±{c, ffi*K&*ft?ttJ&jijt 
lT<5X3S£, (h) li (g) JCJ:oT»e>*l*«3fi±tC, itl^^t^l 
Sil, (i) 3^ £&C£ y, ^2^Fl^lC«>oTffi«"tS 

4*-h*ffi&, X3§ (a) T?»2&tKfg5 9J^^3*lfe#aiS^O^®©±* 
tC^n^tl^l-SXgi:, (j) TM (a) T?*lftO ! l4i|5^|SSftfe 
#SP#0>£®Wtc> $i»Sai:ttS«sSi2i*S!(!!)»i(!!)y-^- KW> 
««&*4x**lJfMfc-r<&X6i:, (k) X® (a) T'fg 3 6 gp##^i££ 

[0011] 

^©^{C^fctUi, ¥##^«tf>§^2f&te, (a) ^1S«* 1 *l^f»C»o 
i©«SlcSIA^^4~^6g|S^S:^-t-<5^2©-7^^Mi:, H 1 # ft IC o T r 

9»##, SVA{CHraLoo|| 1 ^[RllCSit:^5|2Mmm2^|6ltC^oTZ:<DjlIBtC 
Mt>\ H2^^f|8SIS^SVNlCgtP^Loo^2^rft{C?&oTMt>\ fro, H2 
5 fflfttfM 2 #ffltc«*o Ti««; v^ J: e> (c, ¥##««tf)X®±fC7£j&-r 
£X^§£, (b) jgl~^3©T^^tfS:Xyf>m^i:lTffi^T^ft 
ISS:iyf>mi i:C<k U, ff§l~S^gP#tf>T#<Z>¥^#*«lCJ:oT 
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tC<fcoT^ix-6ti«SS*iS^7~S|9{»IB5fcS:^'r-SG!I8|S«:, XffirtfCTMt 

slit, (c) mi~m3(D^x?tttf£.w±izMi&2nT^ztf:mT'. m2 
tf» 9 ffliffi© e> *><3D^ 8 ffijffirt©*tc, m i i ©^-v *)i k- yn« 

(d) X@ (c) J:»J*«JC|5ffSn, GISBrt«:3fe 
«LT*^l««e»tt&^fi!ti'-Bi4:K:J:y, X@ (a) tH~i3©7Xf 
##^J*3*l&»#<Z>¥£#£«i§:, -tti"?n*l~*3©*^«1R«4:LT 
*)grftXSi:, (e) £i~£3©*^j*1!B«i*ic;i3ttS£®rtJc, ili 
«M«^2o^^*;i/K-^i!S«&-e*i-?*i^^SX®^, (f ) iDg (c) 
J:»;%«»cllffS4x, m l ~SI3 ©T^^M&^tSXSi:, (g) X@ (f 

) <fc*J%£lC|g*T3*U ^l~^3(Z)^^MigcP t g^^^^±®±lC> flftftR 
Sr^tl^tl^-TSXSh, (h) X@ (g) tC<feo-C#e>*l*l»3g±tC, &tt 

i^Mtsiit, ( i ) mnmtrt* ^ u, H2#fttc 

l&otlfitS^-htl^ X@ (a) t!2, 15, R&mSB&ifim&Z 

tifc&®fto)3im<D±i3iz*n?nBf&-t2>j:n£, (j) it (a) tn, 
*ts©*i©y-^- >««£-en-eria»*- siii:, (k) x@ ( 

a) T*H3, ^4, &^9gP^*^^$tlfe#^<Z)i®WlC, f 2ifS© 
[0 0 12] 

ifiii^tsxii:, (b) ^m»±Kmnm^ma^t&xmHs (c) m 
- h«ss«/stsiit, (e) ff- bmmfrbn&'hx^zBft<D£mmz 

o 
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[0 0 13] 

mmomm i . 

m^mmmm 4 ic j: o x , b&hw © ±ir « js & w-r 3 s&^jg ari, 

AR2tfggSnt^6. iWiiARl, AR2H SV^JfcHOo-D Y 
[0014] 

. RI«ltC, l^^«cAR2|*F{C&, V-*M*£2S, Kb>f>i«2D, ^ 

*lTV*£. glfC^L^t'H ^1 © h7>^*^*tS^- h«Ut3 
f20 h^ig3 5VWC£&#oTV^ 0 m&o* 

[0 0 15] 

c, MKu>f>M2 Dti, x#ftjc*&oT£©JEK:M>kT?v>s. v-*ik« 
1 s&tfv-xM*Hc2 s, f ^ ^ ;i/ K - t ic&t;ft^;i/F- 2 c 

oY^fatCi&oTslftA/Tf^S. K-y«l Cil^^^jb K-^I^2 

C£<z>ra&BWi y-^M^ci s i:y-xfl^2 s h®WPSW2, &tfKW 

>flg«l Dt KU>f>««c2D4:©raH5W2 J:y%j£v^„ 
[0 0 16] 
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) , (B) , (C) ^tl-efteil tCa%Lfc^>f >IIA-IIA, IIB-IIB, IIC 
- I ICJC» o fc&g fC 08 f * ErMtit & * U T V \ 3 . 
[0 0 17] 

-rwiiSBre&s. (a) ~ (o mzcD (a) ~ (o tc-en^ti^- 

[0 0 18] 

o©±iB±tcr<©jiKtc±Be9Jc^"r*. iu 

^fcUTMv^T, M^ttK^>f x^^>^lcJ:oT, S/'Jai/ifil o&fjl 
Ol^Wx<yf>^f5. £*UCJ:»K 2/ U 1 0 ©±®WJC|!!IfiP 2 2 

^b^X{«^©9>y^ffc^a$:fflVNT, 9 0 0-1 

1 5 OTCS«<Z>J»»ftactCJ:oT, Rnm~»tnmilC|Wfc|t«^J 3 
>ltfl3&, M2 2©{R!l®^tJfj£®±{C^-r-5c r*UC£U> TO 2 2 

[0019] 

2 1a) tt, X#fttC»oT£©JElC3l$#5»lSlS#2 1 r 2 2 1 2 , & 
tf!g33|S#2 l 3 ^bt^5. S"Ja>SftR2 1att, «H^<Z>±M*5S 
&f ltfeU> Y^f6llCBg-rsS2Sl$^2 l 2 (Z)^tt, Y^fpHCBBir-S^lgP 
4J-2 l 1 &tf»3S4)'2 l 3 ®#7f?56J:y : b/hSV^ Pf«JC, X^AI«AR2 
JC*foS«S/y 3>M-ftI8l2 1 (04{CfcW6^2 1 b) tt, X^faJCiBoT 
£©JHJCjR#SlM»#2 l 4 , $5M2 1 5 , M'^6M2 1 6 5:tLTV> 
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£fl5g|S#2 l 5 <&TN5Stt, Y#fc!KB8i-SfMfflS#2 1 4 &tf& 6 fflS# 2 1 6 © 
#Tfi£<fc »J fc/hS V*. jgl 2 1 1 jft0f*4 2 1 4 , « 2 1 2 &tfS(5 

5M2 1 g , afetf»c«3as^2 l3&rjf«6»da"2 l 6 ©-€-n-?*ltt, 
riboo Y:fr6lfcmoTMA/T?^S. EIW2 2tt, *1~»6»^2 1 1 

~2 1 6 ©T*CDS/U 3>3fi*l 0 fC £^T*fr?tlM7£tZft2>. il~H6l 
flffl 0Aj~ 1 0A 6 &f LT^S. 
[0 0.2 0] 

EJ3{C3I£M£> ®5£#fl&LT, J/'J n>M2 0Mi"J 3>I 

1tm2 1 ^J«a*lTV^S«it, B, BF 2 , Xlil n^©pl^i2 3 p 
2 3 2 &, lEll/cm 2 ~lE14/cm 2 iIffliIt, Y^[6j©^*±^ 
/d^^t>ftAtS 0 rtf>-Y ^>&Ate. S 1 »CfcV*TfcfPY 1 , Y2T'^tJ: 

e>(c + Y&tf- Y©M^i^^e>iKtcff*>*i*. 

[0 0 2 1 ] 

>f*>aA©aAftJ|tt (flP*>*M4&l2 3 p 2 3 2 ©aA*^^i/'J3 

ooiiiio^i^i:^^!) tuttt, 04 ic^Lfclfi l B&2 

1 ^^4^2 l 4 iKOlSH»2fc^3aJ^2 l 3 4l^6as^2 l 6 £<Z)P e gPI£W2 

3>gftffl|2 1 0^?hD|RJ£&Ti:5£ilLfc£:£iC, t a n" 1 (W2/T) <a 
^ t an" 1 (Wl/T) ©W&#JS»JS£ottffl©t£A#££Sffl-TSo 
[0 0 2 2] 

ftA^o £ ^<Z)«gHWlc^i-Sh, SI 4 [3Lfe^2lBl 0A 2 Xtff 
5i)iSl 0A 5 W(CH i/V nymitmi 3 &jiOT^M^2 3 V 2 3^Wt 
>&A2*l£o ®5<Z) (A) lZm?£$lZ, SR^fiSARl, A 

R2(^tCJ3WS2/U3>3£«l 0£>_t®f*HC p^f^^^K-yif^Sp 
5 2 *«^*i-e*l^S*lS B — S/U3>lft'ffclR2 0 2fetfS/U 3>S-ftJK2 1 
0>>^F->f>WCJ:ot, B4 £j3*LfcS£H»l®l 0 A x , f 31110 
A 3 , i4«10A 4 , St>*^6{R!l® 1 0 AgP^tCti, ^ift2 3 r 2 3 2 *W 
*>$£A3*ifcv*. -eo^m. 0 5© (B) icjjVT «fc •»> tc, ft*A/K-^I« 



1 3 
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5 p 5 2 li7gJ*S*lfcVN. 
[0 0 2 3] 

, mv2 2mz^±izftmLmz$£mzm?z>isvnymim2 4z, ±mmiz 

S/U 3>KftR2 4 p*gtctt, F, P, X&B^©^M4W F-^Stl 
[0 0 2 4] 

@7^#lbt, r*fc, CMP^ciot, s/U 3>g<ftjg2 l ©JtiB#»ffi 

[0 0 2 5] 
[0 0 2 6] 

IC, B, BF 2 . 3Ui I n^tf>^iM>& ; U 3 ^Iftftflg 2 0 &ii LT S/ U 3 > 

I nf (DM^ lEll/cm^lEH/cm^MlIt', >> V 3 > 
gft-fbJK2 0 &iiO*C2/U3>^«l OfttC>f^->^A , tS. iftJCfcU, pS© 

<D&. 7>^7--;*J:oT 8 0 0-110 0 iCiSCMl 3 3 £ IC 

j:y, ortic>r^->t£AUfe±SB©«.^si«^%?s«fbs*«. 

[0 0 2 7] 

Ell 0 £#HgUT, HF^0*iI^ffi^T, 2/ U 3 >gKfc|R 2 0 &Rfc 
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luii^y, s/y n>Bfbfflii 3, 1 4 sifts h 

4#7g/£3*lS. 7OO~8 5OTCil0ift^ X(i9 0 0~1100 

•cmma^yzfrnitmnzm^r. ?- h«MtR£LT*irr*^y 3>*fbR 

1 5 p 1 5 2 Sr, ^Ai«ARl, A R 2 ftlCfctt-S */ U 3 1 0 <D± 

®J:ic^-rs 0 fib, u 3 >iMfcgt i 5 r i5 2 ©f^*?ytc, j/'j3>ia 

fbR, Xtt^y3>ttfttt4:S/y3>ifcttfl:«fc©«lJftt«:^LT : fcJ:v^ & 

tc, cvD^cioT, s/y 5 r 1 5 2 jBc&m*ftMmnm4± 

ic itii6Mn 0 #tii6it jKy s/y ^si (w, Ti 
, ai, cu$o , £«t/y-M kr, &M£MbR, xtt-e*ie»©*»jRT?s>s 

. .^{C, CVD^Ciot, 6±JCS/U 3>iftH 7 

fib, s/y 3>Sft«Ei 7<o^t>ytc, S/V3>im Xtti/'J3>iftli: 
>>y nvfifbRfcaatMR&JgJfcLTfcJ:^. 

[0 0 2 8] 

>^**£:LTMVm:, H#'[£Kr?>f X7f>^lCi:ot^«llll 6&xy 
^>^f-g>o xy^>^34x^c«ofcS*#0)SS*Ri 6tt, y-Mifclt 
^tg-r^o #cic, ^>y^b&XteMS©flS$Mb&Jcj:oT, o 2 , no, n 2 o 

• - , nh 3< &tfH. 2 *©a^^#H«*T#««i efeaftxttflft-rsifcic 

- - J:*J, iiil 8 s^jats. 
[0 0 2 9] 

5/'J 3>S-fbJ«l 7&aAv^^^LTMV^T. P, As, XttSb^ 

KM d, 2D£, s/y 0tf>_t®ftjc^-t3 o &>±<Dj:n 

[0 0 3 0] 

r © cfc e> tc*^J6o^ffi i tc«*^#iS«<Z)«l3t^tc«kti«, 0 5 ic*tL 
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K-y«lC, 2C#7£/&3*ifc^lC, Ell 0tC^bfcX^T% 4*- hlfiM 
£ UTflMBfS^U =i>mitmi 5 p l 5 2 M$*iS. fot, K 
-^««5 r 5 2 , 1C, 2CrttC-^*4xTV^S^SMS<fe<0-aJ*^ 4*- h JftSSlBE 

*;i/K-^««0)JF«®««(Z><ETS:«I«lT'S*. *0>*g*, 31 1 &t>*fg 2 © h 
9 > # © U # v>ft«EE#<£T 3 £ £ JWT* £ 3 . 
[0 0 3 1 ] 

[0 0 3 2] 

2 3 2 5:>ft>aAU L^*>, ^t>SA0aAMa 5:t a n" 1 (W2/T 
) <a^ t a n" 1 (Wl/T) ©$Sffll*|{C8i5t Lt=.tcib. >^ K-^«« 5 
r 5 2 tt, EJ4 {Cj^L£Hl ~H6ffirai 0 Aj~l 0 Ag<Z>e>t^ ^2fBlO 

t*M?-^I«5 r 5 2 <Z>j£f£lCj£20bT n2©y-^ 1 S, 2SMK 

[0 0 3 3] 

HJ6<Z>7Bm2. 

[0 0 3 4] 

o Hi3tt, Hi 2ic^Ufe^>f >xiii-xiiucmofcffiiBK:BB , r«WT® 

©*f»)*I*AR (El 1 2 [Cfcl-tS^tAR,,, AR 19 , AR 91 , AR-,, A 



1 6 



2003-3046087 



#2003-143438 

M«AR 32 ttt ^tt^tiS^KMLooY^l^cmoTM^^S,, 
0lTicltSiWI«AR u i:iWitAR 12 , &i>*|e!-<Z)?Tic«-r3 
^MI«AR 31 i:^WI€AR3 2 i:ij:, ^-^S^fcpMbooX^ 
|Bj&cmoTMA,T*V^„ ^^fIigcAR 21 tt, fH^fM^ A R n izM IT, 

[0 0 3 5] 

012, 13l:#IbT, lffiOfH^-JgflWKARWKtt:, K W >M*iSc 5 6 
D$:MIT, 2i0^ ; E'Jt;b *lTV>£ 0 Fl/^>fli 

U3>I5 2, 5 3 lCg^3*lfc3>## h^^^3 0, 3 1 tf-efl-etlJgjSS 
««ARrtlCMSnfeV-^fll«5 S, 6SH?I±te, WRIW 2 £ % o TSVn{C 

tBl/Oo, Y#ip]{cmoTMA,-£v^ 0 afcStffcMi-SiS^jgjafcflWe 

ARf*f{C7£f££*l£: KU-T >««5 6 DH±&tf?-**;i/ K-^««3 8,4 4 
m±lt* ISHBW2 J: »J =bj£v^ra|JgW l ^totl^iClFILoo, Y^p^C^o 

[0 0 3 6] 

, K-^M^5 «, ^ft^AfflMIa^tan" 1 (W2/T) < 

a ^ t a n" 1 (W 1 /T) <Z>«H«tC^ Uoo, Y*|^C^4!)±^f) pl^ 
tt«2 3 1( 2 3 2 £-f t>ftAtS3il{CJ:oT^$ni), t^oT, 
K-^"fiS«5tt, f^*;i/K-^HS3 8, 4 4 ft£ KW>«J« 5 6 Dft^lC 

fcV^T, -M^UT, fWlti3 7 0 nmgItfe'J, WPBW 2 & 1 1 0 n m 



1 7 
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[0 0 3 7] 

Ell 5-1 9 li, *H|g©^2tC^^^#^g©Mit^^$:XgJlitC^-r 
[0 0 3 8] 

EU4&, Ell 2<Z)-a(CM$tt, ^^11^1^4 &^t--5I^CDi/U 

f SS/'J nymitmz 1 (H14»Cfi»5f?f 2 1a) tt, X#fnJ(C?£o T 3© 
mizm&Z>mi®fr2 l v ^2«S^2 1 2 , &tf353a$#2 lg&^LTV**. 
HflftKl, i^Mf « A R 21 (CMt S 'J 3 2 1 m 1 4 {CfcttSf? 
^2 lb) l±, X^|pJlC^oTZl(DJl!B{Cil^€>^4g|S^2 1 4 , H5»^2 1 5 , 

3>lftI2 1 (H14i;fitfSf^2 1c) tt, X^f&flC«>oTr©JlilCi|^ 
SH7gP^2 1 7 , ^8g|S^2 1 8 , &tf&9gp#2 lg&^LTl^S. 
[0 0 3 9] 

»3»^2 1 3 , ^4M2 1 4 , 9M2 1 g tt, y-^I«5S, 6 

SJCM/S-TS. H2gp^2 1 2 , 3fS5§P£*2 1 5 , &tM£8 3P#2 1 g tt, 
^K-^**3 8, 4 4JCMJC5i-«. *1*»2 1 1 , JfS6 3P#2 1g, 7 

- - a$#2i 7 w:, >««5 eDjcafrffi-rs. 

[0 0 4 0] 

«3flP^2 1 3 , »4»^2 1 4 , &l>*fg9gp#2 lglJ, SVN(C|trabooY 

-xmizm^Tz&mizm/vv^z. i2s^2 1 2 &t«si 8 as# 2 i 8 «, sv^c 
mmL-D-DY^mzm^xm/vx^^o ni8P#2 l^t*^ gp# 2 i 7 », 2 

^fc«ISILooY;£fi|fcmoTafe/u'T?V^ 0 H2gP#2 l 2 &tf3fS5gP#2 lgtt 
Y # ft JCt&oTaftA'T? ra»tC, SSl»#2 l 1 ^t>*^6gP^2 l 6 t,Y^ 

|6jlC^oTafeA,T*VA&V> 0 * fc, WB 2 2 tt, & 1 ~fg 9 gp# 2 1 x ~ 2 1 g CDT 
Jj(Di/V nyi&gi 1 0 tCJ:o*r-€-*l-?*l«3tS4l*, % 1 ~f9ill 10Aj~ 
1 0 A g £;£ LT^£ 0 
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[0 0 4 1 ] 

m 5 izzk i, & Jim tmmz, t/vnymitm2 oRnt/v ^y^tm2 i 

J&£*lT^£#UlT% 4*y&Ae>®.Aftm<* & t a n _1 (W2/T) <a ^ t 
an -1 (Wl/T) ©«SHWtC«3tOoo, Y#fa©««>±##& p3!*Hft 2 

3 r 2 3 2 $r-r^r>?±A-r^r t^iot, k-:7«« 5 tfjgjasn* 

. ^^*;bK-^1S«5tt, 1 0 A 2 &tf3fl3{8!j® 1 0 A3© 

O *><7)gl2M! 1 0A 2 ^©^ f§4{U®l 0 A 4 ^t>*^5{|I® 1 OAg®^® 
I5lffil0A 5 fi©*, MtffC, H8fffil 0A g Mf9iffil 0A g ©ei^ 
8111 0 A 8 W©*K:^JEKStlS. 
[0 0 4 2] 

oTS/U 3>SftJR5:xy^Av^i-Sii:tCJ: 'J, K"?*-;i/3 7, 4 3 
Sr^-TSo dtUCiU, S/U3>Mft-fbBI3 3, 3 9, 3 4 , 4 0, S/ U 

3>IM3 5, 4 1, Hii3 6, 4 2, K9*-;i/3 7, 4 3 5:f 

[0 0 4 3] 

H16&#JI8LT, #UC, ^eSXttCVDSSlCfcoT, BXliPW» 
^F-^Stlfci/yn>W4 4&, y-h^it3 5 , 3g£^oT£ffilft&C^ 

• • «ts. #cic o 2 , n 2 , xttH 2 ©#.ffl»tf»T?r--- J «/S:ffe>. «§s 

>I«5 6 Dfc ^ti^tiHtfS h*-;b£, i/'Jn>iM4 4 fttcjg 
^f-2>o 8ttC, rtie>(7)3>^ * h*-;H*j£, P, As, XliSb^CD^M^I 

# K-^anfesKu s/u nymizz^Tftm'rzz.t.iz & »;„ -eti-env-^fi 

^Jc 5 S, 6 SM KU-f 6 DfC3gM3*lfc3>#? y-f^tfZ 0~3 2 

[0 0 4 4] 

EI17$:#MLT, ?£IC, CVD^Ciot, S/ D 3 >gft<ffc]R4 5 &£®WlC 
«98JRi£&rm#ttK9>r x^f^^iaot, 
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7£lC, £<Bri>** h*-;i/ft&, TiN, TaN, WN, T i S i 2 , X&C 
oSi 2 WJr^^;H4 6, StfW, Ti, Cu, XliA 1^(7)^«^4 

8 

[0 0 4 5] 

Hi8S#iiT, #cic, cvDStciot, 2/U n>^-fbJ^4 9 *±m&iz 

, 4 QftlzMj&"rz> 0 #ac, z.tit><Dny# V h*-;i/|*l£, P, As, XteS 
^^h^^30, 3 1 tC-£4x-e*lgM£3*lfc=i>* * h^9^5 0, 5Uf 
^50, 5 1 ©Hf ft, Ti, W, TiN, WN, XttT a N^tfeottJ:^ 

a 

[0 0 4 6] 

• • . #ClC CVD^tCJ:oT, P, As, X& S b ^tf)*ft6W K- tlfctf U 

h^7^*5o, 5 i jc-en-?nje»s*ifc3Ku s/u nyms 2, sa^jsatsti 
So jku s/y 3>K5 2, 5 3it *cvrt*/*T%nnffi£: Lxmm^Zo hi, 

jKU S/U 3>IK5 2, 5 3 <Dfft> U Ti, W, TiN, WN, Pt, Ru^ 
[0 0 4 7] 

«CtC, HFSM^fel*;f>^K:j:ot, i/'J 3>ift§5 6 
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Si0 2 , Si 3 N 4> Ta 2 0 5 , AlgOg, XltH f O^nmBB 5 4 & 
^Ui/U=r>, Ti, W, TiN, WN, Pt, XttRuWtl5 5^jS 

[0 0 4 8] 
[0 0 4 9] 

, p§i!©^-v^;i/ K-^i!a«5©^tcjgH0Tn^©y-x«g«5 S, 6S© 

[0 0 5 0] 
££<Z>7gJIR3. 

• H2o, 2 ni, *mw<Dmm(D&m3K&z¥mfcmn<Dmmi3mitj:mm 

1 6±tC2/U 3>^bJK 1 7 S^fS. 
[0 0 5 1] 
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-ts. zftjcfcy, pi©^xMMi #ctc B, bf 2 , x 

it i n^&^mmz. i/v^ymimi 7, mmmi 6, &tfs/y 

5 p 1 5 2 £itbT, 2/U Op^tC -f;f>&A-r 5, iflJCfcy, 

0ftM*;M«12^J«S*l5. B, BF 2 , 3U£ I n^cD^M 

4fc&, i/Vnymtmi 7, #mi)ti 6, Wi/<jn>ifbli 5 p l 5 2 £*i 

[0 0 5 2] 

#ClC, i/V ^y^itmi 7 UTfflVNT, P, As, XfcfcSb 

[0 0 5 3] 

@2 1C^bfcIit, f^*^K-^I«lC, 2C«$ 
[0 0 5 4] 

J:ot, C, 2C£^£^&|^{cmM<Z>i»J:U : «iiS 
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u y v =L^(DMit z mmv % z> „ 

[0 0 5 5] 
[0 0 5 6] 

02 2, 2 3te, ^^©H^(D^®4{C^^^##:iS«Oggig^?£$:X^JlB 

>y-h«it3 5 , 3 6 $:^ot^m6uic^i-^ 0 mz. ^nmmm& 

• 5 6 Dic-eti^tiil^^n^^ ^ h^-;b6 0, 6 2, 6 U, i/U3>gJM 
4 4 WJC^-tSo 
[0 0 5 7] 

®2 3&#iLT, #ClC, ^Kiot, hjft-;t/6 0, 6 2 

0±Mnife/^->W 57* h h 6 3 &&m-?2> a #UC :7 * 

h bJ?^ h 6 3 S:aAT^^ f: btffl^t, P, As, XttS b^itlS:, 
1 E 1 2/cm 2 ~l E 1 4/cm 2 ll©ilST'>ft>iiAt§ 0 dtltCfcy, 

[0 0 5 8] 

&, P, As, X(iSb^iWK-7°$^^'Ji/'Jn>I(:j;otM 
[0 0 5 9] 

5S, 6 S©±®ftK^M^#A«cl 0 0 WfSrilCioT, ±821^56 



2 3 
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m 

tt«J#AIS«l 0 0liV-XfIgc5 S, 6 Sl*©*lCJgJ*S*lSfc«>, * *E U -fe 
[0 0 6 0] 

. I2 5(t 0 2 4 ^XXV-XXYJcmofeMtCM-rSWilifll 

jg£^-f $T®0T*&£,, 02 4£#flgLT, X^^)K«ftlftfll4 IC J: ot, ^iSt© 

^ u <Dm-v>ftizm~r2>m*]&mMi£A r a ^«^air«a r b , 

HLooX^ftJCiBoTaftAyTf^S. 02 4, 2 5 £#RgLT, #3R-?^^«« 
ARWtCtt, X^lRjfCMf 6V-^I«5 S, 6S©SgfiPfC, ^M%#A«C 7 
0, 7 3#Jg/8;**iTV**. ±IB2«6<BJg»2fcH*UC, #3R?7g/&tR« 

[0 0 6 1 ] 

02 6, 2 7H **J6©^ll5K:«*4 5 #i*«*©»3ft^j»SXSIRK:a<'r 

■- T, J/U3«H2 0M^ l J3>iffcl2UMt5 o i/'Jn>| 

~x-/^-{Cj:oT, J/'J3>1*1 0©±®p*ffC[M2 2 a S:^tS„ 
[0 0 6 2] 

02 7£#flgLT. &ic, ^'Ja>M2 0W^';3>Ml2 1M 
StlTV^S^JffiT?, P, As. XttSb^©nSM7 6, 7 7 IE 12 
/cm 2 ~l E 1 4/cm 2 @I©ilT% X#ft<Z)&H&_t:£fr <4 * >^Ai"S 
. 3(Z)-f *>&A«> 02 4 IC&^T£EPX 1 , X2T^"tJ:e>iC, + X&tf- 
X<DM#ftfr*>JIIlC?T;fo;ft5 0 
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[0 0 6 3] 

CD^-ltOl^JP^T, J/'j3>gftR2 1 0>_t®^e>TO2 2 a©/SSf*-e©tRS 
£U£:5Ml,£££&C, t a n" 1 (V/U) S/3^t a n" 1 (V/T) 0>Hffi# 
j*y£^*BH©&A#£&iSJB'r£. fcfc, — M£ bt, MIR VI* 3 9 0 n ml 
,gT*&U, SlSUtil 7 0 nmnmV$>Z> a 
[0 0 6 4] 

SAMi3 fccK&ttBBWcgiJt"*-**:, MSP 2 2 aaflUffio^x^ftjcSii: 

i3«n o A 3 {c*f^-r^iHisp2 2 a ©m® x±\tuzmw.&$i&ftiz 

, *3»7 6, 7 7£W * >&A£*l£«, 02 7 iC^f £ ? fR^ 

^I«ARd, ARerti:fe»6J/.'j3>iil0©±ii|ft{:, nio^ii 
»A1*7 0, 7 3 ««**l-?nmj«Stl*. — X#[Rj(0$4«>_t;#fre>0>>f * 
>&AT*&££#>> Mas 2 2 aCDOTO^-bY^ri^tcSiiC^as^WtCtt, 
7 6, 7 7«>f;r>i£A3*lfcV^ 
[0 0 6 5] 

^©m. EIfflS2 2&BMfcU MS 2 2©«®;fttH8£IU:K:5/y 3>»flSJKl 3 
[0 0 6 6] 

«ARWiC«(^«2/U 0©_tffiWtC, **64&#A1B« 7 0 , 7 3^f 

*l-?tl^ma*l«. tot, IHISP2 2 Sr^rtf «fe*b©3:«y^>^©4f^-*; 

Iffi ****** A««7 o, 73JC«kota^ii:^t«. *<D&m. *Sli*WB 

izm m~? s y - * m% ^ s £ «>, 'J7w*/a #'[4 & ft-t-r & ^ ^ #«r 
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[0 0 6 7] 
[0 0 6 8] 

nmomiSL 6 . 

IH2 8~3 Hi, *»W©**©^»6K:«S^##««©«3t*a!fexeill 
[0 0 6 9] 

;i/T U>f as&tfJSiaillB&asfcfcv^ i"Jn>iftl2 0, i"Jn>gftl2l 
, B3SP2 2, Wi/yn>SjMl3 5:Mt5. * fe> ;* ^ U iz ;i/ 7 U << B iZ 

; l 0fti;^t>aAt-5c d*ucj:»J, ^^Uir;i/T U-f gPfCfctf&M 2 2CD 
[0 0 7 0] 

E12 9£#HgLT, 7*M/^h8 0$:iibfct> ±tmM(DMM 

1 tmmz* m6~8izBL&j:n*:m7-t2> e K^wtca, ens 2 2\h*%± 

[0 0 7 1 ] 
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* h 8 2 &J£j&-T£ 0 1* V h 8 2 5:^X7^^ £ LT/S^T pS 

^M»£-f ;r>i±A-f s^tc^ y, ^uiz^y wastcast-tss/u =3>s« 

lOftlC, pS©f ^^^K-^IC, 2C&tfpM<£>?x;i/flI^l 1 
J$"f 5. 

[0 0 7 2] 

03 1&#HBUT, #UC 7thl/i>^N8 25:^lfc^ ^K§gJi£&{Cj: 

ox, t^v^frTu^mzms?* h 8 3 zmm-t #uc, 

l/*;* h 8 3 &&A^X*£LTJ5VATnM*M^£^tf>&A1-£3hKJ:'J 
[0 0 7 3] 
[0 0 7 4] 

TWaHCfc^Ttt, H«P2 2<Z>)g®ftCD#fC^*;i;:*7y MS« 8 1 

f M«8 1^Sn*K UfoT, ±IHHJ6C0^M2 titf it, v-*fl 
igc5S, 6 S 3 e>JCjBfD^#Sfe«), 'J7 1/yJ/a#tt&fiI±tS 

[0 0 7 5] 
[0 0 7 6] 

03 2-3 5^ *»W©||J6©^«l7tc«s^#^iB©»5i^«SS:xejK 
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m 

S/U 3>S-fbJR2 1, HHP 2 2, &tf2/U 3 * fe, ^ 

tucfcy, ^^u-fe^/Ti/-fas&iJfMjaiaf&asic^»"tsiHia$2 2<7>ieffirttc, p 

[0 0 7 7] 
[0 0 7 8] 

H3 4S:#ilT, r^tc, ^IC§»&{c<fcoT, mmm&BZmo y it hUV 
X h 9 1 fc^ffc-f 5. #CtC v 7* h l/^'* h 9 1 5:ftAv^?i: ITM^Tpi 

lOWC, pifflf^^l/K-^lC, 2 CMpiOfx^ 1 1 5:0 

[0 0 7 9] 

I3 5 5:#ilt, 7*M/^h9 1SB5Slfeft, ¥SC»*JRiSJC«fc 

h 9 2 ^AvXi'i: LTJSV^T nS^iftfe^t^AtSiillCiy 
, MjaEfHastcfeWSi/U 0 WJC, nSCDf^^^ K-^1H«8 6, 

;t/*ry hflR*Hc9 3 fcTg/a-rsfc&^-f *>t£Atc;J3^Ttt, ^M^i&g&jiS 
©«S©2f»SStcK^' , rs. £ft£J:y, pi©ff*^»; hfg^9 0#n 

* 

[0 0 8 0] 
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[0 0 8 1] 

[0 0 8 2] 
[0 0 8 3] 
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